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PROBLEM TO BE SOLVED: To prevent generation 
of resonance on a setting floor surface by a moving 
cycle on a mechanical device to intermittently move 
a heavy weight constitutional element. SOLUTION: 
Movement of a part feeding table 12 heavy In weight 
by loading a large number of part cassettes 5 on it 
generates resonant vibration when its moving cycle 
becomes approximate to a resonant cyle of the floor 
surface on an electronic part mounting device which 
is one example of a mechanical device. As this 



moving cycle can be judged, a motion program, 
operational control to change moving speed, timing, 
etc., of the part feeding table so as to shift the 
moving cycle at the time when it becomes the 
moving cycle. 
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[ft *iM 1 ] mRc^±^ t^mimmimxmzfm^ 
fmmmm-^zimt^ ; t m±-t mmm.com 

I m^m 2 ] m&co±^ ^j:mimmi:mxmz3m^ 
^mmimmizmifzmmmcoimimm\smf& 

wcommmumizii\.^x , 

mmmmmmmmmmcoimmmiz^^ mt^j: 
h^t ifi^m^ixfz t # . mwmmmmmwm^zm 

^mtmmcD^i'-Ki < t i i -^i^m-i x o izmmm 

I mmn 3 1 mmco±^ ^j:mmm^rsxmzfm^ 
^^mmimmzmifmmmw(^mummMm& 
^mmmmwuzn-yxi^mt^ ; t m±tmtm 
m<Dmmmumiz}5\^x . 

mimmmmmmmmwi¥j\(^mmm^z& mm 1 1£ 
\,ztp^ i. 0 hzmmm-th^h ^mLh-fhwmw.<7^ 

mm-ijm{zii\^x . 

^WMLx. z<^mmm'^^mzx ^jm^^titzmmi)^ 
fmmmifzh^(^mtm^mm(r:iimmmizm-^^^ 

mm% 5 ] tcm^mm'kmxm^ziim^ 
^hmmimLi<zmtfzwmw.<^wmtmum^ 
mmmmmmizi^-yx^-fh^t ^m^-thmm^ 
ucommmwA^zaux . 

mwmm. ^ %m l tzmmcomm ^mn^-t^ mmm^^m 
srSBLT, ^cDrnjUj^^mz^miH^titzmmti^ 
mm&^mttz t % <^mim]mm<mmmm\,zm-^\ ^ 
X. mtmmm<mmmi\>zmm^^-x.hm(Dmm: 



hi-:)^:^mi-^^dizmmmt^ztim''&tt^ 
mmmcommmum. 

umme ] mR(D±^^j:mf^mmmxmz3m^ 
^mmi:mmzmitzmm^m<^mM^mm§m^ 
wm<^3mmmm'oximt^ ^ t m±tmitm 
W-C^mmmumzm^x . 

mmms^imuzmmcomm^tkn^i-mmm^^m 
MiSLx. ^c^mjm^^mzi mi^^tifzmm^^ 
m^mmi-tz t # commmmmmmmm-j\' ^ 
X. i^m^m.-^^t^immb^j:hmfmmtm- 

mmmii\i^i>zmm^timmfmmmmt\ mm 
3Lmimmmmii\i^tmuii^izKi:6Xd mmm 
-t^zbinrnt-thmmmcommmu-m. 

[000 1] 

^mmxmzm^^mmmwizt5\^x . mmmfs. 
mmmmmmifimmmmw uzmmc^immmiz 
mxb^j:',fz b # ^m^^^^"^^^ b m±t6 
mmmmiimizmti hcoxh h , 

[0002] 

^m.<7mmmmmi:.<^x. m^^v Yut.n 

t%<r)mM/X)VAmmLfzu-9')-^'V Y^^-y Y 

%m)^~9 1 o&m^Hte^^i 1 \,zxnxmxmi 
Sit, ms'u\m^w.2-h-h%i-uffaimM%mLfzmti 
myxjvA^ms'n^miimz^m^^xm^nshm 
imuT^z^^mth. mius'n^mmw2\i. r-t°y 
^'^m-^tifzmrmsh^m-Lfz^-^-v:^'^ y h 5 
i^^n<mm\^zmL^^mLxw>ffumm.mmco 

mTm^t:mth. tfz. luiB@lf&»«7i4XYf- 
7-;ix3±(ifM$ti, XYT-y')V3cr)^m^zi. 

m.-h^^^^w.mwz3m-^fi. mwmjxivA \zx 
0 fm\m\<zm^§^i)^£m $tii. 
[0003] iMm&i'^mmwMmm'^^-tb . m 
2 izw^-tx 0 ^ztj:h . frie^*^ •>/ F 1 imwimmj 
X)VA^mmL. ^-y Ymm^t-^ 1 ommxm^m 
siiizj: ^omyx)U4<^Mmmmx-mx\Bimm^ 
ti^. ^co'^m^-y Y 1 cornxmrniz^ 'o^^uimim 
izfm Lfzmmyx)U4ii. ^<Dzm\^^m^mi^ 
J; 0 uffam^m. 2 & L . mx 

mmzj^'o nmrnm^mLx^ffammimiz^mifz b 
^coT^^mmzi'oimLfzmT^ffu^mmm 
±izmm-i-h. tfz. 3u°uim'^m2ii. mmcoj^-y 

t'cv b 5 ^gPp°p«f&T— 7-;H 2±tC}il5LT, 

1 313J; OgPp°p«ftT— 7-;H 2t-x%%-h^ 
t:»Six-S.;tt:J; YmcnnFt^S^^nMLfz)^ 

Yt— 7-;U3{4fMSn>tl5lS§*M7 ^XWt-^ 8S. 
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[00 04] H 1 immcr>mmyxj\.4 co i o 

--n. ^m^vY\a)wmmMz\i.. xYx-r 
)V3\Xi'K\,zm.=mMmi^tih<mkm^^mm.(^ 
Tt:^»)$i^. mxm^m.^m'KSz^m^v y i 

[0005] 

\ ^ik-^\zwm<^^^ii'%'^ t . wm^zn^h-nw^mii^ 

L fzm-^\.zwm(^m?i-i5tmt lx mffidiw 
^^^h. ttz. mmi:^tm'^t^<7)EMmmi,zxio 

mt^Mz-m^ t . i^m^z^ nmmz±^^j:mm^ 

[ 0 0 0 6 ] [5^3(i, Hi}M^^sh:mmmcomiizi^ 

X. 1 3t:J; ^S^Shmr—y/Vl 2cr) 
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[00 07] 1 3{ivN->y^-fe '7 h 5 ^ 

tia t/-cgpfpfs^x-7";i/ 1 2 a -hprncDm^msh^: 
mmitz^-^-^yA^y hsi^m^amizwm^^i 

(0X\ [SI3 (a) M^-t«.A°->y;&-fe-y 
h 575Wpf**&f4McOjS< t$>I.Ji^h b . mtitzm 

^zhhi^^i. j txu. a5p°pf**&^-^ 1 3mi^m 

mt^^h^Ztlz^j:6. ZCDMShim^-^ 1 3^zXl 
'v b 5CDWmt , S*^'/ K 1 CO^-y HIES 

^-^ 1 oizxmmyx!U4mmtii-^'^^:^'£.^ 

•^l^ti. E13 ( b ) tTj^t-J; 5(2. KlgK)^-^ 1 
co\sm±. 133 ( c ) ^z^.tXd^z^ a5p°pf#^^g20 

m2c7)mmz-^h^x^^commmmmm^ti^c^) 
X. mmmi^m%mtimm<7)^mmt-^Ltz^ 
izmmizmmtm^ t . ^shm^mn 2 izm^x^^-^v 



iKB#rai*^'si3 ( a ) [z^-f^ 'j[z\^ j bMmm^z:-^ 
\Mxw\i-^h t # . mmwm<^w^ct^^±Lx±^ 

[0008] mmcr)mmf,immmxmzBm^:H-x. h 
{i>0T'=5r< . mmM(r>^'mm\zmM^mj^z. 

b\iztj:h. 

[0009] im^m^mb-^h bzh\i. 
g^M^^u '3 ^zu'm^rMm^'^m^^hmymm^ 
mM.^Mz%m^^^^hz.t ^mL-^hm\mm}i 
'&km:'fhz.uzhh. 

[00 10] 

1 mM.<n±% tiimmm^f^'m^z 

mmmmm%z{f-,x^m-^h z t m±tmm^ 
smiwmumzis v ^x . mm'^m<^)mimmk& 

m(r)mmA\,z)5\^mbt£hzt-h^^m^titz}i% . 

[0011] ±mmmumi<zxm. ^.mmm 

m^^rn^yMz^m^titzmmm^^m 

x^h(r)x. zcob^ ^zmimmmmi))mmM 

fmmmii^mmm^-^mx^<^x\ miCom-,i:m± 

{±. mm<D±^^j:m^mmxmz3m^^mm^ 
mmi^zmifzwmmcommmmtmmmmm 
mMz^-o x^-ti z b m±tmmmmi¥m 
m-^mzii V ^x . mmmmcommmmm uzmi^^^y 

mmi^zm^^mt^j:^ z tm^^titzt ^ . mMmm 
mmmmmi,zmi:^tmcommmmmi?^ s 

[0013] ±^mmmum^zxmi. ^t^^^am 
H i: =sr s mfmmmmmmmmmm t&MBt^j:^ 
mmmx^tzt^. mm^mc^^mmmi^zBrn 

xmw^hm<7)m^mmmmmitth x 0 mmi 
m-r^t. wmmimmmi'f^hmtix^mmmfj^^ 
^\-ti^cr)x\ iiim^:^^^^^^^ mmnm^mmmf}^ ^ 
nixxi^m<^%^m±^tii. 
[0 0 14] tfz. ±tmmimm-t6^mcnm3^m 
(i. mRcD±^^j:mfmmim^mzwm^itmmi 
nmzmitzmmmm.cf)mw.mmmmmfs.mmmm 
mmi^zi^^ xi^m-t6 z t m±-t6mtmmmm\ 
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[0015] ±mmmmy:mzxtni. ftig^^±§ 
^^±^mb^j:immmtm-i]\i^izm)^tii 

\zi-j:h X 0 [zmmm-fh t . ±mmmmm\,zxt 
mmmm.<nm'b^it\i^<nm^wm<n^ii\^^(mwi^z 

[0 0 16] tfz. ±iege^^3tE!i-r^*^i^^®4^B^ 
(i . mA<^± # ti:mmm ^ f^'Kmzm] ^^hmm^ 
fi L fzw^w.<nmikmm%imm*mmwim^z 

mm'^^mm. lt . z ^wmm'^^mzx o^tti^ 

[0017] ±smmmi^mzxm. ^m^m 
mtti:mmmmmmmmmmti^m^zx ^o^m, 

jutHi; t ^ ^zmm\>mm<D3m:bmmmm:b^^^\- 

(i. mm<^±^^j:mmm^mmizfm^'tmm^ 

mmzmifzmmmscotmmtmmmmmcDm 
mmizi^-^x^m-ti z tim±i-mmmm<Dmi¥m 
mismizio^^x. mMmw.imw.uzmmmi:^ii!, 
-rhmmm^^mmmLx . zcDimmm^mzx o 

^mmmizm-s^^x . mmmmmcofmrnmizmm^ 

mmmco^j^-^j:< t i -^^^mti x o ^zmmm-th 

[0019] iMmmmnmizxmi. ^mmL<m 
mtts:mm:mmmmtmwmm\^^m<>zx o^tai 
^fifzfmm}L(r)mmi^-hmmx%h(nx\ zcowm 
mmt Kcit^ ^zmmmmmmmmtMzBmi^i 
nmmfmm. mm. mtmmmmmLxmi¥ 
-thimmfmmmm'^^t-ti x o izmmm-th 
t. mmmfmmmi¥hmtLximmmt-i^^\-ti^ 
cr)x\ ^m^^'^^^t^mmwAi^wmt-h^^tix 



[0020] ^/i, iMmmmm-^ifm^mbm^ 
i±, m^^±^^j:m)mm^mxmz%m^^mm^: 
mmzmuzmwm.cnwmm\w^)mmmm 
jwi^t^ff -) xmcti> z t m±-tmm^w.mm\ 
mn'mzii \ . mmmm'm. Lfzm(7iwm^m\i^ 
•ttmim'^^mm. lx.z (^mm&^mz x o 

m^mmt ^n-mmm\^^zmm^timmm 
mmmt)K mt^mmm(mmiintKWi\p\f<ztc 
txo {zmmmtt ztmmt-th. 
[0021 ] iimmmnmizxfiii. ^m^'kc^m 
mt^j:mmmmmwm\±mmm'A:>^mzx o^tb 
^fifz?mmk.cr^mmt-^'fmxtt(^x. zmm 

mmmn-i5\^iz%m-th\mmmmmm'k^m 
^mmmm\^tKW5nzti:i>xi mmm-th 
±m^mmmmizxhmmmm(r)mtmnm<r) 
mm*<nmii\^^<^^m\>zx^mmtit<7)x. 

^%^^^mfi\im\^fix^m\±m±^fih. 

[0022] 

(n-'mmw^z-^\^xmmL. ifwmmm\<z^-th. 
n . \:xT^Z7r<tmmf^w.±-^wn t fz-mx'h 
X . ^^m<r)mmmi^mii-t h h cnxm^\ 
[00 23] t^mmmm^i. mwm±cr)wmmj>m^ 
mm-f h mwmw. tLx mr m^»mmm.c^m i ;irf h 
cr>x\ ^<7)mmi9cizmi . m2tLxy[iLtzi,(7^t^'\ 

[ 0 0 2 4 ] H 1 Ltz%i-us'»m^m.\t . MM L 
tzx 0 \zmm.rui^-yi.{zm-:^\-^xmm\mti. ii4 
{z^-fXo^j:mmmiz^->xmm^-y y i . 
m. 2 , X Y^-7■■;^ 3 ^ti^-fimmmmth x a 
[z%m^fih., 114 i<z^s-ty'u -7 ^m^iimmm^m 
L , #7n -y ^m^mzm^m. i mmM^um. 
mm.\:zi^m^^i:^fz^(7)XY^~y}V3mm\^¥ 
\ii\^^mwim.. Yii\^^(r)^mm±\^xm.^ 
ii. tg5E$ titz X -Yjmimizmm-thm'T-m^^^m. 
^Ltzn~v:^^'v \- smm^nm^^t LTias 
§ixTi^i.„ m2i,z^.i-xo^z. usL\m^Am\i^^u 

1 3 1= i 0 g|5fBffi*&x-7Vl. 1 2 ^HiKXW 

nn^-zmwiLx. mmru^=yMzm'^^tifzzm<n 

-y h 5 ^mm^imt^zi^m^^h. z(7)W. 

ffnimimXZ^^Xlkm^tlfz^^-^y^-t '7 h 5t-^ 

m'T-mffaiomimuzmmyxiiAt-mm^'y f ic^ 
i D ^ffa^mimiz^m uzt ^ ut. x y^- 
yii 3 amsmm i oF/fSfia& x - Ymmx^.^Kfz 
u^^^m<&mz^m^^h<nx. 'm-uMin'mmz 
'm.-thztwx^h, 

[0025] m2\,zmX 0 y^-fe -y h 
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^tlXti'O. ^ffumr—y'}V 1 2 ±*^'g|5p°pttl&^ - 9 

iJ-rs ^»t" >/^t= j; oTM=5rl. , 
[0026] ^COX 0 f<Z^Wcr)J-^-V:^^ >y h 5 ^MK 

rBi^wt^fiD^it-s, J; 5 i.zm^Mz^s'nimm. 2 

mx^m^^hm'mmtti'o . m^a\%^^-y-)i\2 
mmmmwmTms'ummmu ^ l fzim<^^.mM 
mt<ZTt\^^\>zt£htmtiz\^owmt:%^^^h . z. 
cr)^mi.z\^omm^ff:iW.i-\±. ^ttiUBti^^t^iio 

mm- h -^mz-^ \ >t . tig 1 at^'m 2 (mim t 
LxwnL. mz. z<^^mmm<r>m.if^mv^tz}i 

[00 28] {mi (rmmm ) m.f-mskumm.H'm. 

SB*n 6 0 m s o <■ -Ch 0 . *|gieH?r ± 1 0 m s e c 

t-^tt.m5 {zmmh^ ^ p 2 cofitjjif ffi 1 5 0 

ms e c*^; *ffit;ftS&^^$iirl.^igttcOl)l.f^») 

m'^ms'ummw.mmru vyi^t-^mmmMm^z 
[0029] (II 2 cr>mim ) mi^gPp^pii^s^ 

f— 7-;H 20fli))t'7^&iS1t-ri.. ^iJitf. 113 
( d ) ^z^.Lfzmmif^^^titzt % , :ifiifU^n\% 
^7— y-Jl 1 2 ^ fliljh" -/ ^ P 2 T-fl«J $ ii:/-ccO*^'IIH 

7° n 5 A*^ Ml Bftffii^si 1 t ^ ^ ^iftJfXB^* 

[0030] (^30^S|^J) I16{i. gPp^ptt*^^-^ 
;H 2 ^#U$-y:l>g|5rf?,tt*&^-:J' 1 3cr)mi¥m^mm 



Th-^X. He (a) t:^t-g|5p°p«*&f— 7-;H 2 

m 2 c^mmimmmmiziii ^ffit=**i it 

[003 1 ] 116 (b) IZ^-fXolZ^ 

3$E£Mii'-ME. ?lil;iI^2r«^^iDt=«^^$ii:. 116 

(a) t:^^-tg|5fn«tJ^f-:/;H 2c7)5^»JfSBF^Il6 

(b) t=^-r^»igSBGt:^5-ri., CcOg|5n°Bft*&f— 

1 2 co^iftjf 1 j; -5 T . m<o^mmt> 
^mhcr,x\ ^mizxmm<^m}^mm±^ti 

[00 3 2] {m4(7}mm\) @7 ( a ) {ZTTs-f^ffni^s 
^^-y)V 1 2 ^fl«)$it^ct*(;ff±$ii:.g.?li])Wlffl J 

*\ BtriEm 1 1. tz\m 2 <Dmmm<7}i^'myim<<zii ^ ^x w. 

ffltitSI^ -a:l> «Itgtt*i* hm'^^ixX^^hb 
«i^a5rf!,II^ScO$W^S{ig|5p°ntt*&^-^ 1 3 

m\¥^\'K(^i.ot.z%\\mh. 

[ 0 0 3 3 ] 07 ( b ) (C7K-r J: d (I, SPn"nftl&T-7'" 

;H 2^Br^f4S(c^»$-ti:/d^t;ffil:$iir. J^ta^tPp 

m^-~f)v 1 2 >f 5 yy^mm^n i 

ifSBJ^nv (b) i^zTTst^mmm^z^'^th. 

giin"nft|&f— 7VH 2c^J?li();€lfflO'^5llcJ; oT, WM 

<^)^x.%mM^^')\Kh(^x . ^\mzi,h)m(nmm%>^. 

[00 34 ] (mSOHJIf^lJ) 18 (a) i±, 3Pp°pfJt|^ 
7^-771/1 2^f|«J$itl>^B°n«l^^-^l 3iOi)# 

z<m\wJm^^fz'^-yYmm^-^ i o^od^ 

^'^fzMzw±.^^h^mmmf)K ^^%\^tz\m 
2(T)'mm\(^wmhmzii\^xm\[z^m:%^'^^h 

mm^w\t^^y Ymft-^ i Q<mm'm^o\,z 

[ 0 0 3 5 ] US ( b ) tZ^^t-J; 5 ^-y HlgD)^- 
^ 1 0cO3Slt^fiSllT^^^IS5E$tl^C7CCOmt*^'^«i^- 
S;Lt:M^J'-$-tt-g.„ ^-y K|g«Jt-^ 1 OtzJ;^^*^ 
>y h' 1 comfit . 1 3 (CJ; Sg|5>aft*&f- 

-T-^H 2c7)^»i:{±|iIig-r«.J:o(:i!)f^$i]ffll$^i-CV^ 
SOT. KIEIl)^-^ 1 0cO3IE*m^L-Cm£iO 
mm / X;l/ 4 Og|5p°pttJAf5g/^^|ni,^ig^ S i: . aSpT, 
1 3Hj;Sg|3p°Bft|&f— 7-;H 2 c7)*|5p°pfJt|A 

\m/^(mmhwxh<^x . [i8 (a) t^t-spp^i^ 

X-7';H 2c7)f|ijJf]fi|jM{±. 08 (b) {Z^-tmm 

mmz^^^Kh. ;cogPp°pf**&x-7Vn 2mmn 
nil J: h wm<r>mmMm!t ^Kh. 
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[0 0 36] imbffymmm) i^mi^^^'^mmt 

h ^ffumy— 1 2 C7)?|i){i , la 1 J: d iz 
xm:^[^]T-S) !> o ^ i T-\ <^U^u\m'f~7')V 1 2 

h^h ifi-^^ h , m^uim^f-yiv i 2 1 B&|3i--:^in]{; 

!> X Y 3 C7)^i,:^fp] &a5B°aft*^x-7VU 1 2 CO 

#gj:^[^] S^fti] ^ J; d t::»ftS'JfP-r i J: o 

xm'tmmm^^m^^^ t ^ , h 9 ( a ) t^Ti^ 

t J; a t;:. UShim^-y'ii 1 2 ^fl«)$-ti:/-cfttz^± 
§ it I) flSJUSI R . Huie^ 1 1 tz^tW. 2 collJS^Jcol^ 

W5mzii\-^xwmi<z^^m.^^i>^mm^hhb 

[0037]ia9(a) (b) J; a t:. Xtt^- 

^8cO0l6:^f6]^M!|6$ii:l.i:. gp^?,«*&r-7';H 2 

x^mco^^m^t^^t-h^-z-th. ■fit. xw^- 
^fitzu^uWt^mi>zm^mm.mmmmm^^h 

; fc *-'T'& =Sr < =5: 1. <nx\ mmru ^ 7 

zcr>mmi^mm^]mmi o^zm-tyu-^^-v^ 
^mLx\:xT^z%m-th. motis^-rsK S2 

[0 0 38] HI . li2t:^^L/SJ;a^n-^U-'\>y 

Yii^<7ym=m^ummmm^z ii\^x\i. ^m^mx- 

mxmts:mmm><zx nx^^xmrnm^z^^m-th ^ t 
[z^j:h<DX\ ^(^'m'f-m^<^^m\mmm 

[0 0 3 9] mm. m2l,Z7r.LrzXol,zu~9U~^ 

-y VIZ 1 2*con^«yX;i/4 ^tlKL. ^Shi^mmt 

m&mmiiLmt^^ i s oj^s^coegtcia^^tiTv^^ 
mfixmmfih^bt<zts:h. 

[ 0 0 4 0 ] fiD*> . 1 3 *igPomi&T- 

7;l/ 1 2 & n 7n -y 9^\,z^m^^h ^ ^ 5 y^'Tti. 

UlSSS^v ^^SiiLfcXYT-7";i.3 ^xiWi:^ifi]i:?l» 

§ii:-?> XW^-^ 8{± n - 6 7o >y @ ^ b 

[004 1 ] ll^)ii?coft®{k(ill^rn^'^Aco5tBl 
f^C:>m<[i^Uzib^ i-r. 7n-y^'S^^n=Ul^Uffi 
'ft-rS (SI ) , mz. Xr-y7°S2-S4iO^)it:i> 



gPp°plt«*^i^6 7'n-y^SlTllff$iX'l.fci6, n = 6 
tX'XYr—y)V3imi^Lt:^\ fi^oT. n = 6ST- 
{iWk^ShWS^tl^ (S2) « 7-n-y^n 
tisft-l-gBp^p^ft^x-:^;!-! 2co?liljggffi (z„ -z 
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